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1. Systeii Corjiands Definitions 

Systert coniiands control the basic operation of the instrunent. They can be called at 
anytirie and after the cowiand has been executed, the next unit in the tiessage will be 
parsed in the nodule i or Systen level ) that was selected before the systen connand 
was executed. 

(1) - Indicates that these corjiands also apply to individual 
nodules when used in conjunction with the SELect coiinand. 

(2) - Indicates that this cojinand only applies to individual 
nodules when used in conjunction with the SELect connand. 

(3) - This connand needs to be resolved with ISL. 

1.1 Systen Cofuiand Siuinary 

This table is a sunnary of the Systen connand set. Those ccnnands prefixed with a 
colon have a position in the connand tree. The connands which are not prefixed are 
ccimon connands. 


KEVHORD 

PARiinfiETER 

TVPE 

*CLS 


COitllAHD 

*ES£ 

<nrf> 

COHHftHD/QUERV 

'^ESR 


QUERV 



QUERV 

^^IST 


QUERV 

me 


COHllAHD/QUERV 

mi 


QUERV 

mi 

<nrf> 

COilHflUD/QUERV 

me 

<nrf> 

COHHflHD/QUERV 

mi 


COHHAND 

mi 

<nrf> 

COtniAND/QUERV 



QUERV 

*TRS 


COHHAHD 

>vrsT 


QUERV 

mi 


COHilflHD 

••BEEPer 

OHjOFFlIlO*' 

COHHnND/QUERV 

■•CAPability 


QUERV 

:CARDcage 


QUERV 

;DEBug 

OHIOFFjtjO 

C0!11iAHD/QUERV 

:E0I 

0H|0FFj1|0 

COiiHftHD/QUERV 

■•LER? 


QUERV 

.'LOCKout 


COHIlftND 

:!!EHU 

<nrf>l,<nrf>3 

COHilAHD/QUERV 

:RH0De 

SIHGlejREPetitive 

COflHAND/QUERV 

••ROOT 

<str> 

COHHAMD/QUERV 
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rSELect 

<nrf> 

COHfIftND/QUER'/ 

■•SETColor 

<nrf><,><nrf></><nrf><,><nrf> 

COlillftHD/QUERV 

rSOUHd 

0N|0FF!1|0 

COHlifthD/QUERV 

:STflRt 


COiUlflHD 

:ST0P 


COHHfiND 

•SVSTen 

:DSP 

<string> 

COHlifdlQ/QUERV 

:ERRor 

HUi1eric|STRing 

QUERV 

:HEflDer 

0H|0FFj1|0 

COHHUHD/QUERV 

:L0NGforn 

0H|0FF!1I0 

COnHftND/QUERV 

:PRINt 

SCReenjllSTing 

COilUftND/QUERV 

:SETup 

<block data) 

COnilftND/QUERV 

.'ilHEHory 

•-fiUToload 

{0FF}0}j 



EOH} 1},<string>[,<nsus>] 

COUHftHD/QUERV 

■•CflTalog? 

E<nsus>3 

QUERV 

:C0PV 

E<string>]C,<ttsus>3,E<string>][,<nsus>3 

COHilAND 

rDOJlHLOfiD 

<string>[,<nsu5>3,<nrf>,<block_data> 

COillU'iHD 

.•IHITialize 

C<fisus>l 

COilHftND 

-.LOAD 

<string>[,<nsus>3,<string> 

CGflilfiHD 

:HSI 

C<!1SUS>3 

COHflAND 

■•PfiCK 

E<nsu5>3 

CCfinflND 

:PURGe 

<string>E,<fisus>l 


•-REMane 

<string>[,<nsus>3,<string> 

COililAND 

••STORe 

<string> C, <fisus> 3, <string>, <string> 

COilUAND 

-.upload? 

<5tring>[,<nsus>3,integer 

QUERV 

:IMTernQdule 

■•DElete . 

ftLLl<nrf>10UT 

COililftHD 

.-IHPort 

0H|0FF|1|0 

COiittftKB/QUERV 

;insert 

<nrf>jOUT,GROUPj<nrf> 

COfiHfiHD 

.-SKEU 

<nrf>,<flrf> 

C0H11AMD/QUERV 

-.TREE 

<nrf>,<nrf>/<nrf>,<nrf>,<nrf>, <nrf> 

COlUliTHD/QUERV 


1.2 lEEE-'lSS.Z CooMon Cojuiand Definitions 

1.2.1 *CLS 

The *CLS cofuion cowiand clears the status data structures, including the device 
defined error queue. If the >'CLS connand innediatelj^ follows a PROGRflH HESS'flGE 
TERllINUTOR, the output queue and the ttflij bit will be cleared. 

1.2.2 '^ESE <nrf> 

The *ESE cormnd sets the Standard Event Status Enable Register bits. The querj/ 
returns the current contents of the register. 
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rc-tunied fomaf. <HR1> 


t.2.3 >’'ESR? 

This query returns the contents of the Standard Event Status Register. Reading the 
register clears it. 

returned foniaf. <NR1> 

1.2.^ ftlDH? 

This query allows the instrufient to identify itself, 
returned fornat: HEWLETT PflCKflRDJ6500ft,0,REV 00.00 

1.2.5 >"IST? 

This query returns the value of the instrunents ^88 defined "ist'' local nessage. 
returned fornat: <HR1> 

1.2.6 W 

This cojiiiand causes the device to generate the operation ccnplete nessage in the 
Standard Event Status Register when all pending device operations have been finished. 
The query places an ftSCII "1" in the output queue when all pending device operations 
have been conpleted. 

returned foniat: 1 

1.2.7 >-G?T? 

This query returns a the software options available to the 16500ft. 

1.2.8 ^''PRE <nrf> 

This comand sets the parallel poll register enable bits. The query returns the 
current value of the register. 

returned foniat: <NR1> 

1.2.9 >’'RST 

This cofiiiand places the instrunent in a known predefined state. 

1.2.10 ASRE <nrf> 

The *SRE cofuiand sets the Service Request Enable Register bits. The query returns the 
current value. 
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returned foriiat: <NR1> 


1.2.11 "'STB? 

This query returns the current value of the instrunent's status byte. The iISS 
(Itaster Sumary Status) fait and not RQS is reported on fait 6. The hSS indicates 
whether or not the device has at least one reason for requesting service. 

returned foniat: <NR1> 

1.2.12 *TRG 

This coniiand has the sane effect as a Group Execute Trigger (GET). That effect is as 
if the START comand had been sent for Internoduie run. 

1.2.13 "'TST? 


The ATST query causes the instrunent to perforn a self test. The result of the test 
will fae placed in the output queue. 

returned fornaf. <HR1> 

1.2.1^1 

This comand causes the device fron executing any further connands or queries until 
all Overlapped connands have been conpleted. fin Overlapped Connand is a connand 
that allows execution of subsequent ccmands while the device operations initiated by 
that Overlapped Connand are still in progress. The following is a list of Overlapped 
Connands for Uulcan: 

STARt 

STOP 

fiUToscale ( For the Scope nodule ) 

1.3 General Systen Cofiiiands 

1.3.1 BEEPor OHjOFFjllO 

This connand sets the beeper node, which controls the sound of the instrunent. Bhen 
BEEPer is sent with no argunent, the beeper will be sounded without effecting the 
current node. The query returns the node currently selected. 

returned fornaf. IjO 

1.3.2 CAPability? 

The capability query returns the HP-SL and lower level capability sets inplenented in 
the device. The response shall fae fornatted as definite length arbitrary block 
response data. This query has not been fully defined fay ISL. 

Exanple: CAPability? -> lEEE^ieO, 1987;SHI,AI11,16,1^1,SRI,RL1,PP1,DC1,DTI,CO,E2 
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1.3.3 CftRDcage? (3) 

This query returns the a string iihich specifies which cards are in the cardcage. The 
first five nunbers returned are the card id niinbers ( a -1 rieans no card in slot ). 
The renaining five nunbers returned describe the nodule assignnent for each card. 

The possible values for the nodule assignnent are -1J,2,3^d/5 where -1 is a don't 
care and 1..5 is the nunber of the slot that controls this card. 

Exanple; CftRDCfiGE? -> CARDCAGE -1,22,21,12,11,-1,3,3,5,5 

1.3.'1 DEBug OHIOFFlljO 

This coj-aiand allows the debug node to be controlled. Rhen the debug node is on the 
instrunent will display the Messages it is receiving and sending. Error conditions 
will be flagged. The query returns the current setting. This coimand is not 
inplenented yet. 

returned fornat: IjO 

1.3.5 EQI 0H!0FF|1|0 

This connand specifies whether or not the last byte of a reply fron the instriuient is 
to be sent with the EOI bus control line set true or not. If EOI is turned off, the 
box will no longer be sending 4S8.2 conpiiant responses. The query returns the 
current status of EOI. 

returned fornat: 1{0 

1.3.6 LER? 

The LER query allws the ICL Event Register to be road. After the LCL Event Register 
is read, it is cleared. A one indicates a renote- to-local transition has taken 
place. A zero indicates a renote-to-local transition has not taken place. 

1.3.7 LOCKout 0Hj0FF{1|0 

This connand locks out or restores front pannel operation. 

1.3.8 HEHU <nrf>[,<nrf>3 

This comand puts a nenu on the display. The first paraneter specifies the desired 
nodule. The optional second paraneter specifies the desired nenu in the nodule 
(defaults to OJ. 

For the Systen the nenu: 


I1ENU 0,0 

- Systen Configuration nenu 

HERO 0,1 

- Rear disc nenu 

riEHU 0,2 

- Front disc nenu 

HEHU 0,3 

- Utilities nenu 

AERO 0,4 

- Test nenu For the Internodule nenu: 

HEHU 3,0 

- Internodule nenu 
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(See individual nodule for nenu nunber definitions. 
The query returns screen nenu nunbers. 


Exanple: KEHU 0,1 

HENU? -> HEHU 0,1 

1.3.9 RilODe SIHGle|REP£TITIUE (1)(3) 

This connand specifies the run node for a nodule (or InternoduleJ. The query returns 
the current setting. If the selected nodule is in the internodule configuration, then 
the "internodule" run node will be set by this comand. 

Exanple: RHODE SINGLE 

RHODE? -> RHODE SINGLE 

1.3.10 ROOT [<string>3 

This ccnnand specifies the root node for all subsequent connands. If the <string> 
ptiraneter is onitted then the root is reset to the top of the connand tree for the 
select nodule. If the <string> pararietor is specified the root node is set fay the 
path described by the string. The query returns the current ROOT setting. 

Exanples: ROOT 

ROOT "HflClilKEI-.SFORHHT" 

ROOT? -> ROOT "flfiCHItlEIrSFORIinT" 

1.3.11 SELect <nrf> (3) 

This connand selects uhich nodule (or Internodule) will have parser control. SELECT 
0 selects internodule, SELECT 1 thru 5 selects nodules 0 thru E. The query returns 
the currently selected systen. 

Exanple: SELECT 0 

SELECT? -> SELECT ^ 

1.3.12 SETColor <nrf><,><nrf><,><nrf><,><nrf> | DEFault 

This comand alloijs you to change one of the color selections on the CRT, The 
connand has four paraneters: Color Htuiber, Hue, Saturation, and Luninosity, 

The fields have the follouing ranges: 

Color Nunber - 0 to 7 (*) 

Hue - 0 to 100 

Saturation - 0 to 100 

Luninosity - 0 to 100 

(*) Color Nunber 0 cannot be changed - HSL values uill be ignored. 
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The query foni returns the HSL values for a specified color: 

SETColor? 3 -> SETCOLOR 3,60,100,60 
1.3.13 SOUHd 0H|0FFj1|0 

This coi-ifiand turns sound on or off. The query forci returns the current setting. 

Exatiple: SOUHD OH 

SOUHD? -> SOUHQ 1 

1.3.1^ START 11) 

This cofuiand starts the specified nodule (or Internodule) running. If the specified 
nodule is in the Internodule configuration, then the "Inteniodule" run uill be 
started. 

Exanple: START 

1.3.15 STOP (1) 

This cofiiiand stops the specified nodule (or Internodule). If the specified nodule is 
in the Inten-jodule configuration, then the "Internodule" run uill be stopped. 

Exanple: STOP 

1.^1 Systen subsysten 

1.^.1 PRIHt SCReenlLISTing (3) 

This coiuiand initiates a print of the screen or listing buffer over the current 
printer ccraiunication interface. The query sends the screen or listing buffer data 
over the current controller coju-iunication interface. Hote, the print query never 
returns a header and the data is not in block node since it nay be sent directly to a 
printer without fiodification. NOTE; the print query should not be sent in 
conjunction with any other cciuiand or query on the sane connand line. 

Exanple: PRIHt SCREEH 

PRINt? LISTIHG -> <LISTIHG DATA THAT HAV BE SENT TO A PRINTER) 

1.5 Systen Subsysten 
1.5.1 DSP <string> 

This confiand writes the specified string to a device dependent portion of the 
instrunent display. The DSP query returns the string last written to the display 
area (written either by the user or the instrunent). 

Exanple: DSP "The nessage goes here" 

DSP? -> DSP "The returned nessage" 
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1.5.2 ERRor? EHUIlericlSTRingl 


This query returns the oldest error frcn the error queue. The optional paraneter 
deternines whether the error string should be returned along with the error nunber. 
If no paraneter is received, or if the paraneter is HUH, then only the error nuiiber 
is returned. If the value of the parafieter is STRing, then the error should bo 
returned in the foilouing foni: 

<err nunber (nrl)>,<error Message (string}> 

EKanple.' ERRor? -> -100 

ERRor? HUH -> -100 

ERRor? STRING -> -100,"Error string goes here" 

1.5.3 HEflDer CHjOFFjllO 

The HEftDer connand specifies the header node to be used. If headers are on, then the 
header will be returned with a query, the query returns the current setting. 

returned fornat: 1|0 


Exanpie: HEftDER OH 

HEADER? -> HEADER 1 

1.5.^! LOHGforn 0H|0FFj1(0 

This ccnnand sets the longforn for the instrunent's responses to queries. If the 
LOHGforn cofmnd is set OFF cofinand headers and alpha argunents are sent fron the 
instrunent in the abbreviated forn. If the the LOHGforn connand is set OH the whole 
word will be output. This connand does not affect the input data nessages to the 
instrunent — headers and argiuients nay be input in either the long or short forn 
regardless of how the LOHGforn cowsand is set. The query returns the status of the 
LOHGforn connand. 

returned fornat: 1|0 


Exanple: LQHGFORH OH 

LOHGFORH? -> LOHGFORH 1 

1.5.5 SETup <falock_data> (1) 

This coji;iand receives the selected nodule's ( or Systen's ) learn string. The query 
returns the selected nodule's ( or Systen's J learn string. 

Exafiple: SETUP? -> setup block data gets sent 
SETUP DHDDDD<block data> 
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1.6 HliEIIory Subsysten 

Disc coniianris are defined to provide access to both internal disc drives. 

1.6.1 CfiTalog? C<nsus>l 

This query co;niand returns the directory of the source disc in b.lock data forn. Each 
entry consists of a 51 character string fornatted as follous: 

"NliNHHHHiiNil TTTTTTTT DDDDDDDDDD0flDDDDDDDDDDDDDDDDDDDD“ 
uhere H is the filenaiie, T is the file type (a nunber), and D is the file 
descriptor. If the <nsus> is not specified the disc drive specified by the hSI 
cofuiand will be used. 

E;:anples: ill1EI1:CflTflL0G? 

DHEIt.-CftTflLOG? IHTERHftLI 

1.6.2 BilTialize f<fisus>] 

This coiwiand fornats the specified disc. 

ExeJiples: liHEH:INITIALIZE 

HNEri-.INITIflLIZE INTERHALO 

1.6.3 flUToload C0FF|0}j{0N|1}/string>[,<nsus>3 

This ccjjfiand controls the Autoload feature. Hhen the autoload feature is turned ON, 
the <string> parajieter specifies the filenatie frcH the specified oass storage device 
to be autoloaded on powerup. 

Exanples: iiilEN: AUTOLOAD OFF 

IluEil; AUTOLOAD 0H,’TILE1'' 

liriEH :AUTOLOAD OH, "FILEZ",INTERHAL1 

NilEH: AUTOLOAD? -> AUTOLOAD 1/'FILE2JMNTERHAL1 

1.6.^ COPV [<string>][,<fisu3>1,C<string>IC,<fisus>l 

This comand copies one file to a new file or an entire disc's contents. The two 
<string> paraiieters are the file naftes. The first pair of paraneters specifies the 
source file. The second pair specifies the destination file. An error is generated 
if the source file doesn't exist, or if the destination file already exists. 

If the file najie is not specified for both the source and destination, then the 
entire contents of the source are transfered to the destination (sawe as the 
Duplicate Disc front panel operation). The previous contents of the destination 
nedia are destroyed. 

Exanples*. DilEN-.COPV "FILEr’,"FILE2*‘ 

HI1EH; COPV "FILEI IHTERNALO, *'FILE2*', IHTERNAL1 
Wm :copy "FILEI","FILE2”,IHTERNALO 
HHEH:COPV "FILEI",IHTERNALO,"FILE2" 

HHEH:COPV IHTERNALO,INTERNAL1 


Page 9 



1.6.5 DOllMLOflD <string>[,<nsus>]^<string>j<nrf>Xblock_data> 

This cwsfiand doimloads a file to the specified riass storage device. The first 
<string> parantc-r specifies the file naiie, the second <5tring> paraneter specifies 
the file descriptor^ the <nrf> para/ieter specifies the filetype^ and the <block_data> 
contains the contents of the file to be downloaded. 

Exanples: llHEn.-OOWHLOflD ''RUIIV/'DflTfl FROn 9611 RUH",-16127,1^^123^. 

«11En:D0)IIIL0ftD ‘WMHTERHflLO/’IOilH Di1Tr,-16127,«41234.... 

1.6.6 LORD <string>[,<nsus>l,<string> 

This coRjiand load a nodule or Systen configuration fron disc. The first <string> 
paraneter specifies the filenejie fron the specified nass storage device. The second 
<string>- parajieter specifies the nodule or Systen, or all. The text for this 
paraneter should natch exactly the text choices available for the top left key of any 
nenu. The text to specify all nodules is ”flLL”. 

Exanples: HIIEIiaOflD "FILE1","Systen" 

HiiEU: LORD "FILE1", IHTERKftLI, "Systen" 

1.6.7 RSI [<nsus>l 

This connand selects a default nass storage device. If the paranter is cnnitted the 
default nass storage device is selected. The query returns the current RSI setting. 

Exanples: RRERrRSI 

nREn:riSI INTERNRLI 

1.6.8 PRCK [<nsus>] 

This connand perforns a disc pack on the specified {lass storage device. 

Exanples: flHEIi-’PftCK 

HHER-.PftCK IHTERHflLI 

1.6.9 PiJRGe <string>C,<nsus>] (3) 

This connand renoves a file fron the specified nass storage device. The <string)- 
paraneter specifies the file nane. 

Exanples: RHEi1:PURGE "FIIEI" 

tlHEil: PURGE "FIIEI ",IHTERHRLO 

1.6.10 RENane <string>E,<nsus>3,<string> 

This conjiand renanes a file fren the specified nass storage device. The first 
<string> paraneter specifies the filenane to be changed, the second specifies the new 
file nane. 

Exanples: ilHEii.-REKRHE "OLnFILE","ieFILE" 
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litiEn.-REHfiliE ''OLDFILE'MNTERUftLI/'liEIIFILE" 

1.6.11 STORe <string>[,<nsus>l,<string>,<string> 

This cottnand stores nodule or systen configurations onto disc. The first <string> 
paraneter specifies the file fron the specified nass storage device. The second 
<string> paraneter specifies the file descriptor. The third <string> paraneter 
specifies the nodule or Systen or all nodules. See the load connand for nore 
infornation on this paraneter. 

Exanples: hllEil:STORE 'TILEr'/'Scope config for slot B"/'Oscilloscope S" 
ni1E11:ST0RE "FILEl’MHTERNaL 1/‘Scope config"/’Oscilloscope B" 

1.6.12 UPLoad? <string>E,<nsus>] 

This connand uploads a file. The <string> paraneters specifies the file to uploaded 
fron the specified nass storage device. Only the contents of the file are sent out 
of the instrunent and none of the infornation regarding the file length or file 
descriptor is sent. 

Exanples; ItriEfi UPLOAD "FILEI" 

11I1E11 UPLOAD "FILEI'MHTERHaLI 

1.7 Internodule Subsysten 

Internodule cojwands are used to specify internodule arning between Multiple nodules. 

1.7.1 DELete ftLL(<nrf> 

This connand deletes a subtree or the entire internodule tree. 

Exanple: IHTERilODllLE: DELETE ALL 

1.7.2 Ih'Port 0H}0FFj1|0 

This connand causes Internodule runs to be arned fron the Input port. The IHPort 
query returns the current setting. 

Exanple: IllTERHODULE;IHPORT OH 
IHTERriODULE; IHPORT? 

1.7.3 INSERT CIlZISl^ISlOUTK.XGROUPjllEISHjS} 

This coiinand adds nodule or PORTOUT to the Internodule configuration. There is no 
query font for this connand (See the TREE? query). 


Exanple; IHTERHODULE;INSERT 1,GROUP;INSERT 2,GR0UP;INS 3,2;IHS 0UT,2 


Group run 
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B- 

I 

C 


OUT 


1.7.‘I SKEIJ <nrf>,<nrf> 

This ccrjiand sets the s^jeu value for a nodule. The query returns the current skew 
setting. The first value is the nodule nunber {1..5 correspond to nodules (1..E 
respectively) and the second paraneter is the skeu setting (-1.0 to 1.0) in seconds. 

Exanple: IHTERilODULE:SKEH 3.0E-9 

INTERHODULE-.SKEU? -> IHTER«ODULE;SKEl! 3.0E-9 

1.7.5 TREE 

The tree connand allous an internodule set up to be specified in one connand. The 
query returns a string that represents the internodule tree, ft -1 neans the nodule is 
not in the internodule tree, a 0 value neans the nodule is anied fron the Internodule 
run button ( Group run ), and a positive value indicates the nodule is being arned by 
another nodule with that nunber. The first five nunbers are the internodule arn 
values for nodules A thru E respectively, the last nunber corresponds to the 
internodule arn value for PORT OUT, 

Ejcanple: IHTERHODULE-'TREE? -> 0,0,2,-1,-1,2 ( This return list corresponds 
( to the exanple tree given above ) 
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2. Pattern Generator Connand Definitions 


2.1 Pattern Generator CoiiMand Swifiary 

This table is a suimary of the Pattern Generator connand set. Those comands 
prefixed with a colon have a position in the comand tree. The connands which are not 
prefixed are ccnnon connands 

KEVHORD PaRtlflllETER TVPE 


'.FORIfat 


••CLOCk 

Ii1Ternal|E}ITernal 

COflHflHD/QUERV 

'.DELETE 

<str>lflLL 

COilHftHD 

.'DlUide 

<nrf> 

COlltiaHD/QUERV 

'.LflSel 

<str>C<,><nrf>...<nrf>} 



C<,>[positive(HEGative]} 

COHIiftHD/QUERV 

'.PERiod 

<nrf> 

COilllflHD/QUERV 

.'STRobeH 

'.DElay 

<nrf> 

COlillflHD/QUERV 

.'HIDth 

<nrf> 

COIlllftHB/QUERV 

'.THReshold 

ECLjTTL 

COttilrlHD/QUERV 

LIST 

'.COLunn 

<nrf><,>E<str><,> 



[BIHfOCTjDECjHEC] | IHStructl 

COHUAHD/QUERy 

’.DELete 

E<nrf>C<,><nrf>} j OLL ] 

COritiflHD/QUERV 

:PR0Graji 

<nrf X, > CREPeat | IlflIT {HIHB | BREak| SIGnall 



{<,><nrf>}<,><str>...<str> 

COIIHAND/QUERV 

IlfiCroH 

.'COLunn 

<nrf><,>E<str><,> 

COilHflHD/QUERV 


EBIH|0CT|DECjllEC3 j IHStructl 

COililAHD/QUERV 

.'DEFine 

<str>C<,><str>...<str>} 

COHilAHD/QUERV 

'.DELete 

E<nrf>C<,><nrf>} 1 ALL 3 

COiiHflHD/QUERV 

:PftRaiieter 

<str>{<,><str>...<str>} 

COIlllftHD/QUERV 

'.PROGran 

<nrf><,>EREPeatlliniT|HIllB|BREakjSIGnal3 



{<,><nrf>K,><str>...<str> 

COilllftHD 


2.2 Fornat Subsysteii 

The Fornat subsysten connands are used to set-up clocking, threshold, strobe and 
label specifications which appear in the Fornat nenu. 
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Z.2.1 CLOCk IHTernailEliTernal 


Chooses between internal and external clocking. The querji" returns the current clock 
setting. 

Exanple: FORIlfiT: CLOCK IHTERHAL 

EOnnflT: CLOCK? -> FORUflT: CLOCK IHTERHAL 

2.2.2 DELete <string>|ftLL 

This cofinand deletes a label or all the labels frai the foniat screen. 

Exar.ple: DELETE “ft" 

DELETE ALL 

2.2.3 DMde <nrf> 

Specifies the clock divide if externally clocked. The query returns the current 
setting. 

Exajiple: FCRHflT:DIUIDE 5 

FORflftT.-DIUIDE? •*> FORHftTrDIUZDE 5 

2.2.LflDel <str>C<,><nrf>...<nrf>}£<,>CPOSitive|HEGatiue]} 

This comand adds a label to the fornat screen. The first parejieter specifies the 
iabelnane. This will be followed by one or wore assigiment values. The last paraneter 
is an optional polarity value. The query returns the current setting for a label. 


Exanples'. FORHftT:LABEL "A",3S,2'^0,F0S - sets Label ft with assignnents 

and "****_" with positive polarity. 


FORHAT:LABEL? "ft" -> FORHAT:LABEL "fl",38,2A0,P0SITIUE 
2.2.5 PERiod <nrf> 

This cofuiand specifies the clock period. The query returns the current clock period 
setting. 

Exanple: FORHAT-.PERIOD t.OE-6 

FORHAT .-PERIOD? -> FORHAT: PERIOD 1.0 us 


2.2.6 STRobe Sublevel 

The strobe sublevel coimands are used to specify the three strobe settings. 
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2.2.6.1 DELfW <nrf> 

This comand sets a strobe delay value. The query returns the current delay setting. 

Exanples: F0RI1flT:STR0IiE2:DELftV 30E-6 

F0R11ftT:STR0BE1:DELftV? ->F0RtlftT:STR0BE1 .'DELftV 100 ns 


2.2.6.2 HIDth <nrf> 

This coraiand sets a strobe width value. The query returns the current width setting. 

Exattples: FORH.IT-.STROBEZ-.UIDTH 100E-6 

F0RII0T:STR0BE1:HIDTI1? ->F0RnflT:STR0BE1: WIDTH 100 ns 


2.2.7 THReshold ECLjTTL 

This connand specifies the output threshold. The query foni returns the current 
setting. 

Esjanple: FORHftT; THRESHOLD TTL 

FORilOT.-TIlRESHOLD? -> FORHftT:THRESHOLD TTL 

2.3 Listing Subsysten 

The listittg subsysten comands are used to specify the nain pattern generator 
progran. 

2.3.1 SOLunn <nrf><,>{<str><,>[BIM}OCT|DECjHEX] | IHSTruct) 

This connand specifies the ordering of labels on the listing screen. The first 
paraneter specifies the coiunn nunber/ the second paraneter specifies a label nane 
followed by an optional base paraneter. The IHSTruct paraneter nay be used instead of 
a label nane and base this specifies the position of the instruction field. 

Exanples: LISTrCOLUHH 1,IHSTRUCT;C0LU11H 2/‘ft",HEX;C0L 3/’B",DEC 

2.3.2 TDELete <nrf>C<,><nrf>} { ftLLJ 

This connand deletes lines fron stinulus listing. 

E«anples: LIST-.DELETE 3 
LIST .-DELETE 1,3 
LIST-.DELETE DLL 

2.3.3 PROGran <nrfX, >CH00Pj REPeat | HfllT | HlilD| EREak|SIGHal j liflCRODj PARaneter) 

I<,><nrf>3<string>C<,><strinrj>]" This connand creates pattern 
generator progran lines. The first paraiieter specifies the line nuiiber to be 
programed, the second paraneter specifies the instruction field. There will be an 
extra <nrf> paraneter for REPeat and HflIT instructions - this parajietor nay be 
onitted for other instructions or it will be ignored. The ronaining paraneters are 
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strings that correspond to defined labels in the pattern generator prograii. These 
label field strings nay contain X (don't cares) for the BIH, HEK and OCT bases, ft 
don't care in one of these fields inplenents the 'autofill' feature uhich corresponds 
to the double quote narks in the pattern generator listing. 

ft flflCRO instructions creates two lines in the pattern generator listing. The first 
line is the nacro invocation and the second line contains additional paraneters. 

Exanples: 

LIST :PR0G 1, REPEAT, 255, ’»1 XI 011 1" 

LIST: PROG 2, EREftK, "(IBI0001000" 

LIST:PROG 3,HOOP,"0" 

LIST:PROG <1,111118,"(fH2ftDC" 

LIST:PROG 5,BREAK,"110567" 

LIST.-PROG 6,SIGNftL,"123<l" 

LIST: PROG 7, IlfllT, 11B01010101, "11H2XBC" 

The third paraneter for the llftIT instruction 
is a bit pattern corresponding to the 3 possible 
External input fait patterns. 

LIST:PROG 8,HftCR02,"H3X<}5" 

LIST: PROG 9, PftRftilETER, "E010'l 111100001111" 

2 A llacro Subsysteii 

The Macro subsysten connands are used to specify on or four possible Macro pattern 
generator prograMS. Each nacro can be used with up to four paraneters. progran. 

2.<1.1 COLufin <nrf><,>{<str><,>EBIH|OCT|DECjHEX] j IKSTruct) 

Specifies the ordering of labels on the listing screen. 

Exanples: ItftCROI :C0LUiiH 1,INSTRUCT;COLUilil 2,"ft",HEX;COL 3,"B",DEC 

2.9.2 BEFine <string>E<,><string>l 

This connand defines the first line in a nacro progran. The first paraneter is a 
string that specifies the nacro najie, and the next two paraneters specify two 
paraneter nanes. 

Exanple: HftCROI'.DEFINE "HfiCR01","PftRflll1","PARftH2" 

2.9.3 EDELete <nrf>C<,><nrf» | flLLl 

Deletes lines fron stinulus listing. 

Exanples: llflCROI:DELETE 3 
HflCROI:DELETE 1,3 
ilftCROI'.DELETE ftLL 


Page 16 



lAA PilRanetc-r <string>[<,><string>] 


This coiifiand defines the paraneter line in a nacro listing. Both paraj-ieters are 
strings and specif'/ tuo additional paraneter naiies. 

Exanple; HflCROI :PflRfl}lETER "PflRflri3“/?nRftM" 

2.^.5 FROGran <nrf><, >{R00P j REPEflT | »flIT | IlIHB | BREAK | SIGHAU 

I<,><nrf>3<string>[<,><string>3’‘ 


Exanple of a fiacre progran: 

flflCR02:DEFIHE "!lftCR0ft"/’PflRAH1*',''PfiRAI12*' 
}tACR02:PARAIIETER •’PARAll3"/’PflRAll^" 
llflCR02: PROGRAM 1, "IIBl ''•0010", "tlBOOOl 00101" 
tlACR02: PROGRAIl 2, "PARAnS", •'PARAHZ*' 

{1ACR02: PROGRAH 3, "IfBOl 010010", "PARAli^l" 
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3. High Speed Tilling Comand Definitions 
3.1 High Speed lining Co^u 1 and Stuinary 

Tliis table is a surmarv' of the High Speed tining confiand set. Those connands 
prefixed with a colon have a position in the comand tree. The comands which are not 
prefixed are coMtion comands 


KEVilOHD 

PflRHftHETER 

TVPE 

.Display 

'.IHSert 

[ft 1Bj Cj DIEl,<str>,C<nrf> j OUERLflVl 

COflllftHD 

:HIf{US 

Eft|B|C|D|E],<str>,<str> 

C0HI1AND 

••PLUS 

[ft!B|CjD|E],<str>,<str> 

coririfiHD 

rOUERLftV 

Ef1|BjCjD|EL<str>E,<str>l 

COtlilftHD 

:RE!10UE 


COlHIfiHD 

.'FORilat 

•.DELETE 

<str>jBLL 

COHilflND 

.•LHDel 

<str>C<, Xnrf >... <nrf >} 



C<,>[POSitive|HEGative]} 

COllflfiHD/QUERV 

:P0DN 

:THReshold 

Ea)TTlj<nrf> 

COnnflHD/qUERV 

.•lIHRKer 

•.HODe 

OFF|TIIlElPBTtern|iiSTats 

COIlllftHD/qUERV 

.•OTKIE 

<nrf> 

COHilAND/QUERV 

■.KTIIIE 

<nrf> 

COilHfliiD/QUERV 

:REfiH 


QUERV 

:riIH 


QUERV 



QUERV 

:HITS 


QUERV 

.-RUNS 


QUERV 

•-XPHTtern 

rOPfiTtern 

■•COHDITIOH 

EHTeringjEnlTing 

COritlAHD/QUERV 

:LflBel 

<STR><,><STR> 

COHiiflHD/QUERV 

••SEHrch 

<nrf>E<,>KlTRIGGER] 

COnilflND/QUERV 

••UHTil 

0FF| 



LT <.><nrf> 

GT <,><nrf> 

IlMGE <;><nrf><,><nrf> 

OUTRANGE <,><nrf><,><nrf> 

COiltlAHD/QUERV 

•.TRflCe 

.'DURation 

LT|GT <,><nrf> 

COHlifiHD/QUERV 

•.EDGE 

<str><,><str> 

COHliflHD/QUERV 

.•PftTTern 

<str><,><str> 

COHHAHD/QUERV 

•.ilflTch 

EQUallHEQual 

COHHflHD/QUERV 

.•COLunn 

<nrf> 

COHlifiHD/QUERV 

•■Hflyeforn 

.•flCCunulate 

OH|OFF|0|1 

COHHftHD/QUERV 

;DELay 

<nrf> 

COHHfiHD/QUERV 

.-RflHGe 

<nrf> 

COHlifiHD/QUERV 
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3.2 Display Subsystett 

The Display subsysten comaiids are used to nanipulate uauefonis on the High speed 
tining display. 

3.2.1 insert [Cfl|B|C|D|D];<str>, [{<nrf>10UERlay}] 

This cofiiiand adds uaueforns to the the display. The first paraneter is an optional 
nodule specifier. If it is not specified, the selected nodule is assuned. The second 
paraneter is the uayeforn to be added. The third paraneter is an optional bit-no 
specifier or OUERlay paraneter. This paraneter is only needed for tining waveforns. 

If a nunber is specified then only the uaveforn for that bit nunber is added to the 
screen. If OUERLftV is specified then all the waueforiis for the label are added to the 
screen in overlayed forn. If no paraneter is specified the uaveforns for all the bits 
are added to the display in a sequential nanner. 

3.2.2 tlIHUS [ft|B{C|DjEI,<str>,<str> 

This comands inserts A-D scope waueforns to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 

The next two paraneters specify the scope uaveforns to be subtracted together. 

3.2.3 OHERLftV Cft{B|CjDlE3,<str>E,<str>] 

This connand adds overlayed scope waueforns to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 

The next n paraneters specify the scope waueforns that are to be overlayed. 

3.2.'} PLUS [ft|BjC|DjEl,<str>,<str> 

This ccnnands inserts iHB scope waueforns to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 

The next two paraneters specify the scope uaveforns to be added together. 

3.2.5 REHoue 

This connand renoues all the waueforns frcn the display. 

3.3 Fornat Subsysten 

The fornat subsysten ccnnands specify fornat labels and pod thresholds. 

3.3.1 LABel (stringX,Xnrf>[<,Xnrf>]<,>{POSitivelflEGatiuel 

This comand adds a label to the fornat screen. The first paraneter specifies the 
labelnane. This will be followed by one or nore assignnent values. The last paraneter 
is an optional polarity value. The query returns the current setting for a label. 

Exanples-. FORHAT:LABEL "A",3,2,P08ITIUE 

FORHAT:LABEL? "A" -> FORItAT:LABEL "A",3,2,P0SITIUE 
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3.3.2 DELete flLl{<string> 

This coHfiand either deletes all the labels or a specified label 

Exanples: FORfiAT:DELETE ALL 
FORilAT: DELETE "A" 

3.3.3 PODH 

3.3.3.1 THReshold TTL|ECLl<nrf>|? 

This ccfifiand specifies the threshold level for a High speed tining pod. The query 
returns its current setting. 

Examples: FORHAT'.PODO: THRESHOLD TTL 
FORHAT.'PODI.-THRESHOLD -3.5U 

FORilAT: P0D1: THRESHOLD? -> F0RI1AT: P0D1: THRESHOLD -3.5U 
3.A Harlcer Subsysteti 

The Darker subsysten corsiands specify narker placc-nent settings. 

3.A.1 tlODE OFFjTIllE|PATternjHSTftTS|? 

This comand chooses the jiarker node for High speed tining. The query forn returns 
the current setting, 

Exanples: tlARKER-.HODE TIHE 

I1ARKER:«0DE? -> HARKER-'HODE TIHE 

3.A.2 OTIHE <nrf>j? 

This cofinand sets the 0 narker position. The query forn returns its current value. 

EKa.fiples: llARKER.-OTiriE 5A0ns 

DARKER-.OTIllE? -■> DARKER:OTIHE SAOns 

3.A.3 HTIHE <nrf>|? 

This connand sets the «S narker position. The query forn returns its current value. 

EKanples; HARKERrHTIHE 5A0ns 

DARKER-.XTIHE? -> DARKER :KTIDE SAOns 

3.A.A HEAH? 

This query returns the nean X to 0 neasurenent. 

Exanple: DARKER;HEAH? -> DARKER:DEAD 8.0E-9 
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s.ij.s niH? 


This query returns the nininu/i H to 0 neasurc-nent. 

Exanple: HflRKER-.HIH? -> i1ftRKER:iiIH 8.0E-'9 

3.4.6 {1AK? 

This query returns the fiaxinu/i K to 0 neasurenent. 

Exanple: HARKERrllAM? -> llftRKER:f1flX 8.0E-9 

3.4.7 HITS? 

This query returns the nunber of hits in auto-narker placenent. 

EKanple: HARKER-.HITS? >> DARKER:HITS 10 

3.4.8 HITS? 

This query returns the nunber of runs completed in auto-narker placenent. 

Exanple: flARKER:RUHS? -> nARKER;RUfiS 20 

3.4.9 XPATTERH 

3.4.10 OPATTERM 

3.4.10.1 COMTIOH EHTERIHGlEKITIIiGI? 

The corinand specifies whether the narker is to be placed on entry or exit of the 
specified pattern. The query returns tlie current setting. 

Exanples: HARKER:XPATTERH:CONDITION EXITING 

HARKER:XPATTERH:COHDITIOH? -> tiARKER:XPATTERH:CONDITION EXITING 

3.4.10.2 LABEL <STR><,><STR> 

This connand specifies the fiarker search pattern for a given label. The first pattern 
specifies the label and the second paraneter specifies the search pattern. The query 
returns the specified pattern for a given label. 

Exafiples; liARI{ER:OPATTERN;LABEL 'A'/NB01001XX011' 

tiARKER:OPAT:LABEL? 'A' -> HARK:CPAT:LAB 'A'/^IOIOOIXXOII' 

3.4.10.3 SEARCH <nrf>C<,>XlTRIG3 

This connand specfies the occurance nunber and the starting point fron which the 
narker pattern is placed. The query returns the specified setting. 

Exanples: nARK£R:OPATTERN: SEARCH 5JRIGGER 

RARKER-.OPATTERN-.SEARCH? -> DARKER-.OPATTERN:SEARCH 7,K 
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3.‘1.11 UHTIL OFF 1 LK.Xnrf) | GK.Xiirf) | IHRft{IGE<,XnrfX.Xnrf> 1 OUTRftKGE 


This comand specifies the run until condition for pattern narker placenent. The 
query return the current setting. 

E>ia!iples: hORKER:UNTIL OFF 

HfiRKER:UHTIL LT.1QE-9 
«f)RKER:UNTIL GT,10E-9 
HftRKER:UHTIL IHRflHGE,1OE-9,20E-9 
HfiRKER-.UNTIL OUTRANGE, 10E-9,20E-9 
HfiRKER:UHTIL? -> HfiRKER:UHTIL GT 10E-9 

3.5 Trace Subsysten 

The Trace subsysten connands specify high speed tiding patterns, edges and durations. 

3.5.1 PfiTTERH <string> , <string> 

This cofinand specifies trace patterns for High speed tiding. The first paradeters 
specifies the label and the second paraneter specifies the pattern. 

Exanples: TRfiCE:PftTTERN ''fi'‘,"«B01K00}l0r’ 

TRACE-.PfiTTERH? "fi" -> TRACE-.PfiTTERH ’•fl",'»1K00K01" 

3.5.2 nURftTIOH LljGT <,> <nrf> 

This cordiand specifies pattern duration tine. The query ford returns the current 
setting. 

ExaJiples: TRACE:DURATION LT 10ns 

TRACE:DURATION? -> TRACE:DURATION GT,10E-9 

3.5.3 EDGE <string> , <string> 

This cof'ifiand specifies trace edge patterns for High speed tiding. The first paraneter 
specifies the label and the second paraneter specifies the pattern t R - Rising, F - 
Falling, . - done care ). 

Exanples: TRACE.-EDGE “A‘',".RF...RF..." 

TRACE-.EDGE? "A" -> TRACE:EDGE ■■A",".RF.. .RF..." 

3.5.^1 HATCH EqUallHEQual 

This connand specifies the trace natch specification. The query returns the current 
setting. 

Exanples: TRACE-.HATCH EQUAL 

TRACE.-HATCH? -> TRftCE.-HATCH IIEQUfiL 
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3.6 llaueforn subsysten 


The yauefom subsysten connands specify the uaueforn range, delay and accunulate 
settings. 

3.6.1 flCCuttulate OHjOFFjOjlj? 

This comand specifies High speed tining accunulate node. The query fern returns the 
current setting. 

Exanples HflUEFORH-.flCC Oil 

iiaUEFORII.-ftCC? -> HftUEFORil.-aCCUHULftTE 1 


3.6.2 HELay <nrf>j? 

This comand specifies High speed tining delay. The query forn returns the current 
setting. 

Exanples HflUEFORn-.DELflV 400E-9 

HftUEFORH.-DELfiV? -> liaUEFOR{l:DELfiV ^lOOns 


3.6.3 RRHGe <nrf>j? 

This comand specifies High speed tining sec/div range. The query forn returns the 
current setting. 

Exanples HflUEFORil-.RftNGE 'lE-9 

HflUEFORH.'RHHGE? -> «nUEFORfl;RfiHGE ^Jns 

3.6.^ DflTfl? HOTE: This is new a systen comand 

This query returns the raw data record. 
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Oscilloscope CoMfiand Definitions 
'l.l Oscilloscope Coiuiand Siumary 


KEYUORD 

PftRftllETER FORil 

TYPE 

ftUToscale 

DIGitize 

CHflNnelHE,CHftNnelH3... 

COlIRflHD 

COHllftND 

ftCQuire 

••COUNT 

••TYPE 

<nrf> 

HORilal|ftUERftGE 

CONilflHD/QUERY 

COHNflHD/QUERY 

CHflllnelN 

••coupling 

••ECL 

••OFFset 

:PR0Be 

:RftHGe 

:TTL 

DCjDCFifty 

<nrf> 

<nrf> 

<nrf> 

COflHflND/QUERV 

COIlilftHD 

COlilfflHD/QUERY 

COHIlftHD/QUERV 

COHHflND/QUERY 

COilHftHD 

Display 




flCCunulate SIHGlellHFinite 

CONHect 0M|0FF|1|0 

IHSert IftjB|C|D|E3,<str>,[<nrf>|0VERLfiV] 

ttIHUS [ft|B|ClD|E3,<slT>,<3tr> 

PLUS [ftlBjcjD|E3,<str>,<str> 

OUERLOV [ft IB j CID1E3,<str> C,<str>1 

REftOUE 


COllilflilD/QUERV 

CONIIftHD/QUERV 

COHlIftRD 

COnHftHD 

COflHftRD 

COilHftHD 

COIlilftHD 


DftRKer 

••Duration 


HODE 

ilSTftTs 

OftUTo 

OTIIIe 

OUOLt? 

UNTIL 


••KflUTo 


•-mile 

:}{UOLt? 


OFF I 

{LT|GT}<,><nrf> 

{INRange|OUTRange}<,><nrf><,><nrf> COHUftHD/QUERV 

ftUTOjOFF|0H|l|O CONllfiHD/QUERV 

0FFj0H|l|0 COllllftHD/QUERV 

tfftiluall 

CHftNnelt}, <nrf>,{POSitiuelHEGative},<nrf> COflDftHD/QUERY 
<nrf> COliriflHD/QUERY 

ClIftNnel^J QUERY 


OFF I 

LT,<nrf>l 

GT,<iirf>| 

IHRange,<nrf>,<iirf>| 

OUT range, <nrf >, <nrf > COHfiflHD/QUERY 

DftHuali 

CHftNnelft,<nrf>,{POSitiue{NEGatiue},<nrf> COHHfiHD/qUERV 
<nrf> COHlIftHD/QUERY 

CHftNnelU QUERY 
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llEnSure 


•■fiLL? 


QUERV 

••FrlLLtine? 


QUERV 

;FREQuency? 


QUERV 

••NUIDth? 


QUERV 

rOyERshoot? 


QUERV 

:PERiod? 


QUERV 

.’PREShoot? 


QUERV 

:PmDth? 


QUERV 

:RISEti(ie? 


QUERV 

•.SOURce 

CllflHnelJ) 

COHfinKD/QUERV 

■■UliHPlititde? 


QUERV 

:UBASe? 


QUERY 



QUERV 



QUERV 

:UPP? 


QUERV 

:yT0P? 


QUERV 

TIHebase 

•-DELay 

<nrf> 

COHIIflHD/QUERV 

:110DE 

ftUTOITRIGgered 

CQliriftHD/QUERV 

••RflHGo 

<iirf> 

COHHflHD/QUERV 

TRIGger 

tCONDition 

EHTerlEXIT 

COHHflND/QUERV 

•■DELay 

<nrf>j 



EUENt,<nrf> 

COHHftND/QUERV 

:LEUel 

<nrf> 

COHHftND/QUERV 

:L0Gic 

LOU 1 HIGHIDOHTcare 

COiiliftHD/QUERV 

;flODE 

EDGEiPHTTernjIHHediate 

COHllftRD/QUERV 

■.PftTH 

CHRHnei^lEXTernal 

COilHRHD/QUERV 

:SL0Pe 

positivejMEGatiue 

COHlIftHD/QUERV 

••SOURce 

CHflHnel^JlEXTernal 

COIlHflKD/QUERV 

HftVefoni 

••DflTO 

<block data) 

COHHftHD/QUERV 

••FORHat 

EVTEIHORDlOSCii 

COHHflHD/QUERV 

■•points? 


QUERV 

••PREaiible? 

<prearible block) 

QUERY 

••RECord 

FULLjUIHDou 

COHHflHD/QUERV 

••SOURce 

CHftKnelH 

COHHflHD/QUERV 

:TVPE 


QUERV 

••UftLID 


QUERV 

'•XIHCrenent 


QUERV 

••XORigia 


QUERV 

••XREFerence 


QUERV . 

••VIHCrenent 


QUERV 

••VORigin 


QUERV 

:VREFerence 


QUERV 
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<1.2 Oscilloscope Connon connands 
ftUToscale 

The fiUTO comand causes the scope to autonatically select the uertical sensitivity, 
vertical offset, trigger source, trigger level, and tinebase settings for optinun 
viC'Wing of any input signals. The trigger source is the Iwest channel on uhich 
trigger was found. If no signal is found, the scope defaults to the previous 
settings for those channels with no signal. The display window configuration is not 
altered by ftUToscale and auto-trigger will be worked on the channels with no signal. 

^.2.2 DIGitize CHflhnelNLCHAHnelh]... 

This cofsiand is used to acquire wavefoni data for transfer over the HP-IB. It causes 
an acquisition to take place on the specified channel(sJ. Once the data is acquired, 
the scope is stopped. The resulting drita is read fron the channel buffers. The 
ftCQuire subsysten connands are used to setup conditions such as TYPE and average 
count for the next DIGitize coiaiand. Hhen flCQuire TYPE is average, the scope wakes 
the acquisition of COUHt ( the average nunber ) tines. 

^.3 Acquire Subsysten 

The Acquire Subsysten connands are used to setup conditions that are used when a 
DIGitize systen connand is executed. This subsysten is used to .select the type of 
data and the nunber of averages. 

<1.3.1 count <nrf> 

This comand specifies the nunber of average by which the data at each acquisition 
are averaged once the nunber of acquisition is reached the specified average value. 
This connand has no effect if the TYPE is nORlIal. The query returns the last 
specified count. 

<1.3.2 TYPE HORlIaljAUERage 

This coiiiiand selects the type of acquisition that is to take place when a DIGitize 
connand is executed. The query returns the last specified type. Hith the KORlIal 
type, the display node in the front panel can be either SIliGle or CUHulative; with 
the AUERage type, the display node can only ho AVERage. 

returned fornat: HORHaljAUERage 

<1. <1 Channel Subsysten 

The Channel Subsysten allows you to control all vertical functions of an 
Oscilloscope. 
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coupling DCjDCFifty 


This connand sets the input itipedance for the selected chwaniiel to either 1 (ichJi (DC) 
or 50 ohJi5. The query returns the current impedance setting for the channel. 

^.'!.2 ECL 

This conciand sets the vertical range/ offset, and trigger level for the selected 
channel for optinun vic-uing of ECL signals. The ECL values used are as folloiis: 

range: 2.0 U offset: -1.0 U trigger level: -1.3 U 

OFFSet <nrf> 

This connand sets the voltage that is represented at the center screen for the 
selected channel. The alienable offset is +/- 800 nU on vertical range < 800 nU and 
+/- 16U on range >= 800 nU (for probe 1). The query returns the current offset 
setting for the selected channel, fls vertical range, offset value for both connand 
and query is affected by the current probe setting for the channel. 

returned fornaf. <HR3> 

<\AA PRODe <nrf> 

This ccMiiand specifies the attenuation factor for an external probe on selected 
channel. This comand does not change the actual sensitivity at the input. It 
changes all the voltage references such as vertical range, offset, trigger level, and 
autonatic neasurenents. The allowable probe is any integer nunber froii 1 to 1000. The 
query returns the current probe setting for the select channel. 


returned fornat: <flR3> 

^A.^ ROHCe <nrf> 

This cotifiand sets vertical range for the selected channel. The query returns the 
current vertical range setting. The ROHGe coimand and query are dependant on the 
current probe setting for the selected channel. The allowable range setting for the 
probe setting 1 is ‘iOnU to 16U (for higher probe settings, just Multiply the range 
Unit by the probe setting.) 

returned foniat; <IIR3> 

TTL 

This coraiand sets the vertical range, offset, and trigger level for the selected 
channel for optinun viewing of TTL signals. The TTL values used are as follows: 

range: 6.0 U offset: 2.5 U trigger level; 1.62U 
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. 5 Display Subsystert 

The Display Subsysten is used to control the display of data The connands uhich 
control the display node and the nimfaer of averages are listed in the ftCQuire 
subsysten ( TVPE and COUNT). 

15.1 flCCunulate SINGie| IHFinite 

This connand sets infinite persistence for the acquired signal on the display in the 
NORilal display node. For average node, it is autonatically single. The SINGle and 
AUERage display node in the front panel corresponds to the SINGle persistence and the 
CUHulative display node to the INFinite persistence here. 

15.2 CONNect 0H|0FF 

This coiuiand sets the connect-the-dots node. The query returns the current setting. 

15.3 INSert C{A{BlCjDjE}],<str>,E{<nrf>iOUERlay}I 

This connand adds uaveforns to the the display. The first paraneter is an optioiial 
nodule specifier. If it is not specified, the selected nodule is assunod. The second 
paraneter is the uavefoni to be added. The third paraneter is an optional bit-no 
specifier or OUERlay paraneter. This paraneter is only needed for tining waveforns. 

If a niuiber is specified then only the uaveforn for that bit nunber is added to the 
screen. If OUERLAV is specified then all the waveforns for the label are added to the 
screen in ouerlayed forn. If no parojieter is specified the waveforns for all the bits 
are added to the display in a sequsncial nanner. 

15.q iilNUS EA|B{C|DjE3,<str>,<str> 

This cofinands inserts A-B scope waveforns to the screen. The first paraneter is ai^ 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 

The next two paraneters specify the scope waveforns to be subtracted together. 

15.5 OUERLAV EA|B|C|D|E3,<str>E,<str>] 

This connand adds overlayed scope waveforns to the .screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 

The next n paraneters specify the scope waveforns that are to be overlayed. 

15.6 PLUS EA|B|ClDjEl,<str>,<str> 

This ccfifiands inserts A+B scope waveforns to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 

The next two paraneters specify the scope waveforns to be added together. 
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^.5.7 REfloue 


This cojviand renoves all the wauefonis fron the display. 

'1.6 llarker Subsysten 
^.6.1 hODE OFFjOHinUTO 

This cowiand aliens you to select the ftarker fiode. The query returns the current 
Marker node choice. 

^.6.2 HSTATS OFFjOH 

This connand allows you to turn statistics on or off in auto-narker placenent. liith 
statistics on, Min, nax and nean statistics nill show on the screen; otheridse, x to 
0 , trigger to x, and trigger to o will show on the screen. The query returns the 
current setting. 

^.6.3 OnUTo HflNual|CHfiNnein,<nrf>,{POSITIVEjHEGflllVE),<nrf> 

This connand specifies the autwiarker placenent node for the 0 Marker. The first 
paraneter specifies if autonarker placenent is to be in tianual node or on a specified 
channel. If a channel is specified there are three additional paraneters. The 2nd 
paraneter specifies the voltage level in percent}, the 3rd specifies the slope, and 
the ^th paraneter specifies the occurance count. The query returns the current 
setting. 

^.6.^1 OTIlie <nrf> 

This connand noues the 0 narker to the specified tine with respect to the trigger 
tine. The query returns the tine between 0 narker and the trigger. 

f}.6.5 OUOLt? CHBNnelU 

This query returns the current voltage level of the selected source at the narker 0. 

.6.6 UNTIL OFF 1LT,<nrf> jGT,<nrf>j INRange,<nrf>,<nrf> jOUTrange,<nrf>,<nrf> 

This connand allows you to select the run until tine x-o specification with the 
associated tine value or range. The query returns the current run until :<-o setting. 

«!.6.7 HftUTo HftHual|CHANnelU,<nrf>,{POSITIVE(ilEGftTIVE},<nrf> 

This connand specifies the autonarker placenent node for the X narker. The first 
paraneter specifies if autonarker placenent is to be in Hanual node or on a specified 
channel. If a channel is specified there are three additional paraneters. The 2nd 
paraneter specifies the voltage level in percent), the 3rd specifies the slope, and 
the 4th paraneter specifies the occurance count. The query returns the current 
setting. 
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^.6.8 miie <nrf> 


This cofuiand noves the H darker to the specified tine with respect to the trigger 
tine. The query returns the tine between 5! r.arker and the trigger. 

^.6.9 mit? CHflHnelJ) 

This query returns the current voltage level of the selected source at the narker K. 

^. 7 Ileasure Subsysten 

The autonatic neasurenents are nade based on what you see on screen and they are not 
continuously updated. 

^.7.1 fill 

This query wakes all of the above neasurenents on the selected channel. If any 
neasurenent cannot be nade, the answer will be returned as 9.9 E37. 

il.7.2 Ffllltiwe 

This query iiakes a fall tine neasurenent on the selected channel by finding the 90'/. 
and 107. points of the first falling edge on screen. 

^.7.3 FREQuency 

This query wakes a frequency weasurewent on the selected channel. It finds the fifty 
percent points, locates the first and third edges on screen, and take.5 the tine 
difference between then. Inverting this gives the frequency. 

^.7.^ HiJIBth 

This query wakes a -width tine weasurewent on the selected channel. The weasurewent 
is nade between the 507 points of the first falling and the next rising edges. 

9.7.5 OUERshoot 

This query nakes a overshoot voltage neasurenent on the selected channel. The 
neasurenent is wade by finding a distortion which follows the first najor transition 
on screen. The result sent over the bus is the ratio of overshoot vs. Oawplitude 
{faetueen 0 and 1 ). 

9.7.6 PERiod 

This query wakes a period weasurewent on the selected weasurewent channel. This is 
done just like the frequency neasurenent except that the result is not inverted. 
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1.7.7 PREShoot 


This query nukes a preshoot voltage neasurenc-nt on the selected channel. The 
neasurenent is nade by finding a distortion which precedes the first najor transition 
on screen. The result sent over the bus is the ratio of preshoot vs. Uanplitude 
{between 0 and 1 ). 

1.7.8 PlIIDth 

This query nakes a +width tine neasurenent by finding the tine difference between the 
50’/, points of the first rising and the next falling edges. 

1.7.9 RISEtine 

This query nakes a rise tine neasurenent on the selected channel by finding the 107. 
and 907 points of the first rising edge on screen. 

1.7.10 SOURce CHftllnelH 

This comand selects the source to be used for subsequent neasurenents. 

1.7.11 UftHPlitude 

The UflIlP query nakes the voltage neasurenent on the selected channel by finding the 
relative naxinun and nininiin points on screen. 

1.7.12 OBflSe 

This query returns the voltage at the base (relative nini of a waueforn on the 
selected source. 

1.7.13 UlM 

This query returns the absolute naxinuji voltage present on the selected source. 

1.7.11 V11IH 

This query returns the absolute nininiuj voltage present on the selected source. 

1.7.15 UPP 

This query nakes a peak-to-peak voltage neasurenent on the selected channel by 
finding the absolute na.xinun and nininun points on screen. 

1.7.16 UTOP 

This query returns the voltage at the top (relative naxJ of a wavefoni on the 
selected source. 
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<\.8 Tinebase Subsysteii 

The Tinebase Siibsysten connands control the horizontal axis functions of the 
oscilloscope. 

^.8.1 DELay <nrf> 

The DELay ccnnand assigns the tine betueen the trigger and the center of the screen 
if the trigger events count is zero. If the trigger events count is non-zero, the 
center of the screen is the trigger events plus the delay tine. The query returns the 
current delay setting. 

‘1.8.2 riODE TRIGgeredIflUTO 

This connand is used to specify whether or not the acquisitions should uait for the 
specified trigger condition to be true after the tineout. The query returns the 
current auto-triggered setting. The flUTO cwinand cannot be used in the Illhediate 
trigger node. 

‘1.8.3 RflJiGe <nrf> 

This connand defines the full screen dianeter. The Query returns the current tine 
range setting. 

‘1.9 Trigger Subsysten 

This Trigger Subsysten allows you to control the trigger related settings. 

‘1.9.1 CONDition EHTer|EHIt 

This connand specifies whether the trigger is generated on entry to the specified 
logic pattern or when exiting it in the PATTERH trigger node. If the CONQition 
selected was ENTER, a trigger will be generated on the first transition that nakes 
the pattern specification for every channel to be true. Uith the EXIT condition, a 
trigger will be generated on the first transition that causes the pattern 
specification to be false, after the pattern was true once. 

‘1.9.2 DELay <nrf>|£UEHt,<nrf> 

This connand is used specify the nunber of events which should occur after the 
trigger. The tine delay is counted after the events de.lay. The query returns the 
current trigger events count. The COUHts cowiand cannot be used in the IDUEDIATE 
trigger node. 

‘1.9.3 LEVel <nrf> 

This connand sets the trigger voltage level for the selected SOURCE or PATH. The 
query returns the trigger level of the current trigger source or path. This cofinand 
cannot be used in IIlHERDIftTE trigger node. Uith EDGE trigger node, trigger source is 
used; with PATTERH node, trigger path is used for the source of trigger level. 
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'1.9.'} LOGic 


LO»jHIGHiDOilTcare 


This cortnand is used to specify the relation between the signal and the predefined 
voltage level that wust exist before that part of the pattern is considered valid. 
HIGH indicates a reqiiirewent for an input of the selected source or path to be 
greater than its own trigger level and LOH indicates a requirenent for an input of 
the selected source or path to be less than its own trigger level. The query returns 
the current condition of the previously selected trigger source or path. This LOGIC 
comand can be used only in the PftTTERH trigger node. 

^1.9.5 llODE EDGEjPftTTernllHIlediate 

This cojutand allows you to select the trigger node. The EDGE node will trigger an 
oscilloscope on an edge whose slope is deternined by the SLOPE connand at a voltage 
deternined by the LEOel connand. The PftTTern node will trigger on entering or 
exiting a specified pattern of all internal channels and the external trigger. In 
the Ifiilediate node, the oscilloscope will trigger by itself. kThe query will return 
the current trigger node. 

‘1.9.6 PATH CHANnel{i|EXTernal 

This comand allows you to select a trigger path which is used for the subsequent 
LOGIC and LEUEL connands. It cannot be used in the KlllEDIATE trigger node. The 
query returns the current trigger path. 

‘i.9.7 PRODe <nrf> 

This connand specifies the attenuation factor for an external probe on external 
channel. This connand does not change the actual sensitivity at the input. It 
changes the trigger level voltage references of the external channel. The allowable 
probe is any integer imnfaer fron 1 to 1000. The query returns the current probe 
setting for the external channel. To send both the connand or the query, the trigger 
source { for EDGE node) or trigger path ( for PATTern node) nust be set to EXTernal. 

0.9.8 SLOPe POSitivejHEGatiue 

This co£uiand allows you to select the trigger slope for the previously specified 
trigger SOURCE. It can be used only in the EDGE trigger node. The query returns the 
trigger slope of the current trigger SOURCE. 

0.9.9 SOURce CHANnel«|E){Ternal 

This comand is used to specify the trigger source. This cojinand also identifies the 
source for any subsequent SLOPe and LEUel connands. The query returns the current 
trigger source. The SOURce comand can be used only in the EDGE trigger node. 
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<1.10 llaueforn Subsysten 

The UauefcrH Subsysten connands are used to transfer waueforns. llavefrcM data 
consists of a preamble and a data records. The preanble contains the values set 
using the Havefom Subsysteir- fornat, type, points, xincrenent, xorigin, xreference, 
yincrenent, yorigin, and yreference. 

‘I.IO.I DfiTfi <block data) 

This query returns the uaveforn record stored in the channel buffer. The channel 
whose wavefoni data is being transferred is the one specified using the SOURCE 
comand in llftUEFQRil subsystem. The data is transferred based on the foniat (byte or 
word) specified. The transnission occurs after the .specified count (set in flCQuire 
subsysten) has been reached. 

^).10.2 FORIIat BVTElMDIfiSCii 

This cofinand specifies the data transnission node for the waueforn data. Herd and 
Byte data is transnitted using the arbitrary block progran data fornat specified in 
IE£E'J88.2 paragraph 7.7.6. The query returns the currently specified fornat, 

ByTE data is 1 byte wide. The data values you would get are fren 0 to 128. the 0 
data values indicate the underflow and the 128 data values indicate the overflow. 

UORD data is 2 bytes wide with the nost significant byte of each word being 
transnitted first. If the type specified was NQRHal, the upper bytes would be fron 
0 to 128 and the lower bytes zeros, llith the flUERage type, the upper bytes would be 
fron 0 to 128 and the lower bytes would be the fractions fron the averaging. Ho data 
would be transferred as -I's, 

ftSCII data is UORD but in ascii fornat. 


The data values sent in HORD or BVTE fornat can he converted to voltage and tine 
values using the following fornulas: 

Voltage{jJ = £{Vvalue{j) - Yreference) * YincrenentI ♦ Yorigin 
Tine(j) = (j * Xincrenent) + Xorigin 

The data vales sent in fiSCII have to be converted back in digital fornat to do the 
above conversion. 

^1.10.3 points? <nrf> 

This query returns ^K, which is the nunber of points acquired in all DIGitize 
connands to the selected uaveforn. 
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PREanble <prGaMble block) 

The query returns the pre?jible of the previously specified source. 

<preanble block) jl= <F0RI1at), <TVPE>, <P0I{lts)> <XIHCreiient>, 

<!'0Rigin>, <}!REFerence>, <VIHCreiient>/ 

<V0Rigin), <VREFerence) 

^1.10.5 RECord FULL|HIHDcu 

This connand specifies the data user wants to receive over the bus. Uith FULLrecord 

choice, the user gets the whole raw data of the specified channel. Hith UINDow 
choice, whatever shown on the display window will be sent over the bus. 

If TYPE is set to ftUERftGE and RECORD choice was FULL, you would lose the averaged 
data as average is done only on the window data. 

110.6 SOURce CHftNnelH 

This comiand selects the channel that is to be used as the source in subsequent 
wavefoni cciwnds. The query returns the currently selected waveforn source. 

‘1.10.7 TYPE nORllaljftVERage 

This query returns the type set in the ftCQUIRE subsysten. 

110.8 UflLID 

This query returns 0 if there is no data acquired at the source. If there is any 
data acquired in the previously selected source the value returned will be 1. 

^1.10.9 mCrewent 

This query returns the >!-incrc-ttont value currently in the preaiible. This value is the 
tine difference between consecutive data points for NORllfiL and AOERftGED data. 

q.10.10 RORigin 

This query returns the x-origin value currently in the preanble. This value is the 
tine of the first data point in the nenory uith respect to the trigger point. 

110.11 XREFerence 

This query returns the current x-reference value in the preanble. This value 
specifies the x-value of the first data point in the nenory and is always zero. 
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<1.10.12 yiKCrenent 


This query returns the y-increcient value currently in the preanble. This value is the 
voltage difference betueen consecutive data values. 

<1.10.13 VORigin 

This query returns the yorigin currently in the preanble. This value is the voltage 
at center screen (the voltage at y-referenceJ. 

^.10.1<l VREFerence 

This query returns the y-reference value currently in the preafible. This value 
specifies the data value at center screen (where the y-origin occurs). 



5. Status Reporting 


5.1 Background 

This is a description of the nei-j status reporting structures for the 16500fl; based on 
‘ 188 . 2 . 

5.2 Bit descriptions 

5.2.1 Event Status Register 

This is a ^188.2 defined register. The bits in this register are "sticky". That is, 
once an event happens uhich sets a bit, that bit will only be cleared if the register 
is read. 

5.2.1.1 POH “ Poijer On 
Indicates power has been turned on. 

5.2.1.2 URQ - User Request 

Indicates that the touch screen, knob or nouse activity has occurred. 

5.2.1.3 CI1E,E5{E,DDE,QyE - Cormnd,Execution,Device Dependent, and Query Error 
Indicates that an error of the respective type has occurred. The error nunbers 
and/or strings can be read fron a device defined queue which is not part of the Q88.2 
status data structure. The query is "ERR?". 

5.2.1.Q RQC - Request Control 

Indicates that the device has requested control. 

5.2.1.5 OPC - Operation Ccnplete 

Indicates that the device has conpletcd all pending comiands. This is set off by the 
^OPC corjion connand. The -''OPC connand could appear after any other connand, so it 
serves has a general purpose operation conplete nessage generator. 

5.2.2 Service Request Enable Register 

Each bit enables the corresponding bit in the status byte to cause a service request. 
The 6th bit does not logically exist and is always returned as a zero. The register 
is read and written with the *SRE? and *SRE con/iands. 

5.2.3 Status Byte 

This contains the fiost basic status infornation which is sent over the bus during a 
serial poll. The status byte is cleared with the *CLS connon cofjnand 

5.2.3,1 RQS - Request Service 

Indicates that the device is requesting service. 
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5.2.3.2 ESB - Event Status 

Indicates that one of the enabled events in the Event Status Register has occurred. 

5.2.3.3 IlflU - Hessage Available 

Indicates that a Message is ready to be read fron the output queue. 

5.2.3.^ LCL - Renote to Local 

Indicates that a reiiote to local transition has occurred. 

5,2.3.5 hSB - flodule Sufifiary Bit 

Indicates that an enable envent in one of the nodules Status registers has occured. 

5.3 Queue descriptions 

5.3.1 Output Queue 

Contains the responses placed in the queue due to the various scope comands. 

5.3.2 Error Queue 

Contains the error niuibers of the last n errors that have occurred. The queue is 
FIFO. The queue is read uith the ERR query. It is not part of the *188.2 status 
structures. 
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5.^ <188.2 Status Reporting Data Structures 

This diagram shou the 165008 Status reporting structure. 


Rote: The individual bit assignnents for the dodule Event Registers are 
nodule specific. 
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6. RcMote Operation; HP-IB Interface 

6.1 HP-IB capabilities 

The HP-IS capabilities as defined in ^88.1 are: SHI, ftiil, T5, TEO, L3, LEO, SRI, RL1, 
PP1, DC1, DTI, CO, E2 

6.2 Rettote llode 

In rejiote node all progran and response? nessages shall be processed by the deuice. 

The instrufisnt will go fron renote to local with any touch or nouse activity. 

6.3 Local iiode 

In local node all progran and response nessages shall be processed by the device. 611 
local controls shall be enabled. 

6.'I Local Lockout 

If the local lockout nessage has been sent, and the deuice is in the renote state, or 
is then put in the renote state, the touch screen and nouse will be disabled. 

6.5 Clear tlessage 

The device clear nessage shall: 

1. Clear the input and output buffers, 

2. Reset the parser 

3. Discard all deferred connands. 

Clear the Request-OPC-flag 

6.6 Trigger Hessage 

The trigger nessage shall have the sane effect as sending the device dependent 
nessage "START'' and will start the internoduie configuation. 
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